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Source: Lakokraaochnzo lutoriol; 1 ikh Priminenie No 5, 1964

Use of Anti-corrosion snd Anti-fouling Paints Based on

Cosl Tar or its Mixtures %ith Phenol eor Tpoxy Resins

By: ®.5. Izral'yants, and A.X., Muromtsev

(State Sclentific~Sxperimental Institute of ¥ineral
pigments).

Coal tar and varnish based on coal tar sre widely used
in palnts for protection against corrosion on the submarged
oarts of ocesn-going and river boets (1-3), underwater struce
tures snd underground pipe lines (4). This is due to their
cnaapnass, esase of application to a surface that has heen
rourhly prepared or which besrs patches of other pasints and
their significent durability against the effacts of sea snd
fresh weter, However, paints made with only coal tar as the
“inder (or a varnish based on it), dry out comparstively
slowly and form coatings which sre susceotihle to the sffects
of ultraviolet rays snd to oils, The mechanicsl and ohysical
oroperties of the coatings elter greetly in the nrocess of

aging,

The duranility of coatings hased on varnish or tar cen
Ye increasad considaradbly by adding layering oirments to
them, for exemple, alJuminum nowders or a mixture of ter with
various nstural or synthetic resins (5-18),

'@ conducted experiments for the purpose of comparine the
oroparties of peinty hased on pure coel tar or virnish and
tnose based on their mixtures with phenol or apoxy resins,

As raw materisl we used varnish or the "Naval" zreda (NCST
17C9-50) with viscosity of 150 ssc according to ’7-4, medium
t=mperature tar (GOST 1038-41), phenol-formalde.yde resin
no. 101 (TU MKhP 4137-53) and epoxy resin T-5,

Tests were done on enti-corrcsive paints C-"T-78=21
(coal tar varnish with alumirum powier), ¥#=11 (“lend of coul
tar with phenol resin, plasticizer and alurinum “owder) arni
*v~1 (coal tar vernish, epoxy rac=ir polyathlens ~cly mins os
@ cong=aler), ss well as anti-foulin- painte N7-2 Spsa? on
tar with medium melting temnersture,and rosing onir-»ntaid
coooer oxide and orranic toxins. Test date ar~ riven in

7"8‘\1“ l.

It cAan “a ssan from table 1 that tha lowsst riridity
and axcellant alesticity 1c found in & coatin~ of “h~ bpeint
C-"T=2R-21, A corting of the anti-fo'lin- nalnt Y7-2 nroved
to 24 the bast for hardness sni th> vore!' for !mn-ct str-nrth,
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conting of the nrin! ¥Fuv aav- exc:1lent iniexas for els-
s:'cl'y and imnact stpraneth sn?! was - r-irely sa-isafactory
1o riridity, Thae rigidiiv of a coat’'nys of the anoxy-cosl

‘am pAf{nL TFel '‘nereacad signirfcently sftar 3C days, hut
ec the came time fte alpctizity was lowarpd.

%i A'tion o nnenol or #~oxy r>2ins tc coel] “rr or vere
~feq a'pniteartly Increpcas tin pote o deyine 0" valnt 1lazre-
223, #11 th~ p~tn*s 118te3 tn ta=ls 1 have much - rsaiiuag
% 1ey may he anniiei over phosapn-:it'zarsg, lae ' 'ckners of an

‘at-layver coniin- comas to anncoximately 4L microns,

“he paln'. "h-l mada (accordine to & nes forwula) vitn
a:dition o1 solvents i{pr small ~usntitias form= 2 s’nrle.-
lavap anaroxime'aly 100 microns thick.

the oil rasistanc~ o1 "-in%e was datarmine: Hy ‘a-
Caange _1 the axtarnel anpearrrnce Oof the coating aft r It *iss
stool 1n petroisum for e montn. It was also istarrined taat
thie oaints C="i-:F-2]1 and -K=2 havd ungstisfectory oll re-
s*stance, Fi'-11 and V=" have retisfacter; o'l rosistarc-,
» .ile K-l hss axiremeiy rood o0il rest stanl Q:.rlitlsn, L. 7-
oratory tests of costings in tnn water and in &« selt 20lut!on
s ;owesd that in the Flven mediums tn»%e paint cceillnos iinve ex-
cellent orotective nrowort1A< {tahle 2),

For the purnoce of shoring th> degre* of llstrisution
cf corrosion durins mechanicel demrgini of th» pelnt layer
tirourn to the mptel, testa were coniucted.or a8 2y-tes of
7srnten<print coat'nrs hasal on verious 1ay-r-ro"~°r r'or
this oarnose,_npinted tes] samnles messivrins 100 ¥ ﬁb b o
veors tsken end. She coatlnv rancvad ovar a 1 sa & *ron,
_altar which ths <erinles were testai *n fiae: ms°a~ nnd in
‘A 27 'srl' <0li.ton, Test ran.lts are siven In t-hle G

A coetins 0" 7eint CeX «2-<21 wes also tactal nilap
coniltions of crthode shimlﬁinr for 257 1eys (coet'ne tatcr-
ne<zs £20-z6C microns); pos'tive res:lts wera ohteined, “ench
sas58 of coatinge qunera of snti-corrosive pntn*c C=3T=: 0=,
“fely Ei="" end Yr-l], anti-foulins orints 74 npy, FI.7Q anﬁ
.53, as wel) as tne enti-feoulinyg peint ¥7<2 apnlled over
athanol osint F73"-40 vepre conducted on a stoni ir the Mack
‘aa (in tne vicinity of Saveastopol snd ‘ukialme; i:irin~ one or
two summar seasons,

The tests comfirmed thet *.a~ oslnts (-"T- %=1, TK-Y,
¥v=ll and Ki-V have high antli-corrosive nronertien, Tas
anti-fouling paint \N'-c proved to e Ipeffactiv- (Ioallnzy
wes detactad on 3L-40" of the costin- surfsnc~ rfter one
year)., ©oxcellent r>s.lts were ontsinad :ith o sntis
fonling paint 79 voke
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Table 2

najults of Tests or Costing Systems in rresh Water and in
3¢ Solution of Sodium Chlorids

EIREST CECL R P

v 0 e T U ARG A Y

R T N
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Note:

Paint B-1 !s sn anti-corrosive psint “esed on

nolvvinylbutyral; 79p is a palnt of the KhS-79 tyne hased
on narchlorovinyl resin; 79ppk is an anti-fouline neint
hased on ter vernish, colophony and synthetic resins,

In no case was a trace of corrosion detected on the matsl,
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N — —% ‘ Appserance hdnesion
"hicdour Jafter testing |after test
Coating System nezsletiop in IndFf{In In
mic-mon-jwater | NaCl frash|aCl
rons jtns solut, {wabér|solutiom
41avers of oaint, 0-AT-28-2¢
<. 7 layar. ter varniah-y no no |sutis]satls
1 layacﬂneint R-I41 layer jchsnge | chanre |[fact ] factory
reint 79pooooooooooooooooo - 54 : ory
& leyocs 0-2T7-28-21 + I180-
2 layers 79ppk............T200 19 | same same |same |same
€ layers Ki'=V42 layers 200~ ¢rack
"9ppk;....u....u........«240 21 " seen " "
6 laysrs KF-II4 2 layers
anti-fouling »aint KhS-79.4500 | 21 | ~=- " -- "
6 layers EK-I+42 layers 400+ no no Jjexcall excell
7909‘(0000000000000000000ooJ 450 | 21 change | chanpge | ent ent
6 layers TK-I4Z layers 400~ hair-
anti-fouling paint Khﬁ-79.ﬁ 475 | 21 |same like rsame same
, cracks
after
I7 moss
I leyer Phosphatiztng
orimer V1<022 45 layers
TKI 4 2 layers enti-foulingd30-
oaint FhS-"Q..........o... 60 21 " same " "




Table 3
lesults of Tests of Various Coating Systems with Dameged Aress

in sresh Vater and in 3% Sodium Chloride Selution

Txtarnsl apoesrance of coating

Coatimg Syst-om after 6 months in water or
solution
) in water in 3% Null solutlon
€ layers TKZhS-40 + | Coating pres- | Coating preservad
2 layers anti-fouling erved without | without cnange,
veint KhS=-79, change. Admesion sxcellent.
Adhesion
excellent,
$ layers 0-RT=-29-2I + ssme same

2 layers anti-fouling
naint Kh-53,

1 layer phosphatizing Peeling of film
orimer VL=022+4+ 4 layers near damaged
FL=-72T4 2 layers KCh-528 " sress, Spot corrosion
detectad under
£ilm,
I layer ohosphetizing " Teakened sdhesive
orinar V1-0224 4 layers strength sround
¥h=-720 cinnamate 42 leyers dareged verts.
anti-fouling vaint Kh3-79, Treces of corrosion
under film not
detected,

N ote: FL=-72I i1s e hutylphenol ovaintyg KhS-720 %9 &
cinnamete anti-corrosion paint based on the covolymer
A-15-0, KCh=528 1s an anti-fouliryz paint hased on
butykrubher., %XZhS-40 1is an ethzuol lab ol c20% ! with
iron oxide, '



